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(54) Electric equipment servicing method and system 



(57) An electric equipment (1 0) servicing method for 
providing information through a remote interface in- 
cludes: receiving digital technical and payment data 
from the remote interface through a communication sys- 
tem (78); transferring the technical and payment data 
from the remote interface to a data processing system 
(11) including at least one database (22 or 24) for stor- 



age of the technical data; evaluating the data (20); trans- 
mitting digital information regarding the technical data 
to the remote interface; and using the payment data to 
obtain payment for the transmitted digital information. 
At least one screen accessible at the remote interface 
may include inquiry, order, and service agreement op- 
tions. 
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Description 

[0001] The invention relates generally to electric 
equipment servicing and more particularly to remote 
service support for electrical machines and electronic 
drive systems. 

[0002] Condition based maintenance (CBM) services 
generally are designed for installations such as steel 
mills, paper mills, and power plants where a large 
number of motors and/or large sized motors are used. 
Typical long term service agreements (LTSAs) provide 
for service either by a resident field engineer using a 
hand held data collector, a variety of instruments, or by 
continuous remote monitoring with installed sensors. 
The expense of long term service agreements is gener- 
ally justifiable only for large installations. Installations 
having relatively fewer motors and/or smaller (in rating) 
motors still need occasional motor diagnostic assist- 
ance. 

[0003] A September 1 990 SAVO Electronics brochure 
entitled "MOST - Motor Operating Systems Technology" 
describes a process where a test service licensee (TSL) 
or a client licensee takes data at a client site using a 
data logger/tester and then downloads the data into a 
MOST computer for transmission to SAVO for analysis 
and preparation of report pages for the client. To use 
this system, a client either purchases a data logger/test- 
er and MOST Computer or pays a TSL to come on site 
with a data/logger tester. 

[0004] It would be useful to have a less expensive op- 
tion for motor servicing than the present LTSAs and a 
more convenient option than the above-discussed SA- 
VO Electronics process. 

[0005] It would further be useful to provide potential 
customers of electric equipment products and/or serv- 
ices with on-line performance and design information 
applicable both for existing products and for desired 
specifications of products in the design phase. 
[0006] According to one embodiment of the present 
invention, an electric equipment servicing method for 
providing information to customers through a remote in- 
terface includes: receiving digital technical and payment 
data from a customer at a remote interface; transferring 
the technical and payment data from the remote inter- 
face to a data processing system including at least one 
database for storage of the technical data; evaluating 
the data; transmitting digital information regarding the 
technical data to the remote interface; and using the 
payment data to obtain payment for the transmitted dig- 
ital information. 

[0007] According to another embodiment of the 
present invention, a method for selling technical equip- 
ment and service agreements over a network includes: 
providing at least one screen accessible at remote in- 
terfaces including inquiry, order, and service agreement 
options; and receiving inquiry, order, and service agree- 
ment requests in response to the inquiry, order and serv- 
ice agreement options and processing the inquiry, order, 



and service agreement requests using an integrated 
digital engineering system including equipment design 
tools, quality tools, and diagnostic tools. 
[0008] The features of the invention believed to be 

5 novel are set forth with particularity in the appended 
claims. The invention itself, however, both as to organ- 
ization and method of operation, together with further 
objects and advantages thereof, may best be under- 
stood by reference to the following description taken in 

10 conjunction with the accompanying drawings, where 
like numerals represent like components, in which: 

FIG. 1 is a block diagram of an electric equipment 
servicing system according to one embodiment of 
15 the present invention. 

FIG. 2 is a schematic diagram of a remote interface 
and screen for use with the electric equipment serv- 
icing system of FIG. 1. 

20 

FIG. 3 is a block diagram of an electric equipment 
servicing system according to another embodiment 
of the present invention. 

25 FIG. 4 is a flowchart of a customer-based equip- 
ment servicing method according to one embodi- 
ment of the present invention. 

FIG. 5 is a flowchart of data request methods for 
30 use in the embodiment of FIG. 4. 

FIG. 6 is a flowchart of a local service provider- 
based equipment servicing method according to 
another embodiment of the present invention. 

35 

FIG. 7 is a database chart illustrating different rela- 
tionships that can be present within the embodi- 
ments of FIGs. 1-6. 

40 [0009] FIG. 1 is a block diagram of an electric equip- 
ment 10 servicing system according to one embodiment 
of the present invention wherein information is provided 
to customers through a remote interface. FIG. 2 is a 
schematic diagram of remote interface 42 and screen 

45 44 for use with the electric equipment servicing system 
of FIG. 1. 

[0010] Briefly, in one embodiment of the present in- 
vention, digital technical and payment data is automat- 
ically received from a customer at remote interface 42 

so by a data processing system 11 including at least one 
database 22 or 24 for storage of the technical data. The 
data processing system automatically evaluates the da- 
ta. Digital information regarding the technical data is 
transmitted to the remote interface, and the payment da- 

55 ta is used to obtain payment for the transmitted digital 
information. Using present technology, the remote inter- 
face and digital transmissions can be accomplished via 
web pages on the Internet 78. The present invention is 
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intended to encompass other mediums than the Inter- 
net, however, particularly in the event that another form 
of standardized digital communication evolves. 
[001 1] Remote interface 44 comprises a remote inter- 
face of the customer or a remote interface of an author- 5 
ized local service provider. Generally, electric equip- 
ment 10 comprises an electric machine or a drive sys- 
tem for an electric machine. The term is used broadly 
herein to include electric, electronic, and/or electrical 
equipment. The information that is transmitted to the re- « 
mote interface may include a status of the electric equip- 
ment and/or at least one recommendation. 
[0012] Evaluating the data includes processing the 
technical data in a diagnostic engine 20 while providing 
the technical data to, and receiving diagnostic data from, 15 
at least one database. In one embodiment, the at least 
one database includes a customer database 22 with da- 
ta regarding the specific customer and a global data- 
base 24 with data gathered from a number of sources 
such as internal tests and other customers. Data of in- 20 
dividual customers can be maintained privately and not 
shared with other customers by keeping the collective 
information in the global database for use by the diag- 
nostic engine. 

[0013] The resulting digital information can be trans- 25 
mitted directly from diagnostic engine 20 to the remote 
interface either automatically or after supervision 28 or 
30. Most transactions handled by data processing sys- 
tem 11 will be handled by diagnostic engine 20 and data 
base 22 and/or 24. Occasionally a specific transaction 30 
will warrant further supervisory review either by another 
processor or by human intervention (shown in the graph 
as supervision 28 or 30). The diagnostic engine can be 
programmed to identify and flag such transactions. Re- 
port generator 26 can provide an digital or hard copy 35 
report for the customer or the supervision. 
[0014] The technical data may include several cate- 
gories of data and may be acquired by any of a number 
of techniques. Specific information about the electric 
equipment such as model numbers, design information, 40 
and dimensions may be (a) already present in the at 
least one database 22 or 24, (b) entered manually at the 
remote interface, or, in some systems, (c) downloaded 
from electronic files either embedded within or supplied 
with the electric equipment. 45 
[0015] For basic service, technical data regarding 
symptoms of the electric equipment such as noise, vi- 
bration, and sparking, for example, will typically be en- 
tered manually. For analysis of symptoms, the data 
processing system includes symptom analysis tools 12. 50 
[0016] For more advanced service, detectable tech- 
nical data regarding operating conditions of the motor is 
obtained via detectors 144 (FIG. 7) and the data 
processing system includes signature analysis tools 16. 
The term "detector" is meant to broadly encompass sen- 55 
sors, data processors that provide data-based calcula- 
tions, and combinations of sensors and data proces- 
sors. Technical data regarding detectable parameters of 



the motor can be entered either manually into the re- 
mote interface or transmitted automatically via a data 
collector 14. Data collector 14 may include communica-. 
tion capabilities for providing data directly to signature 
analysis tools 16. A signature, for example, may be a 
pattern or trend of temperature or vibration amplitude, 
or a certain feature in the spectrum of current, vibration, 
or flux, or a feature of a time waveform. 
[0017] In one embodiment, the detectors of data col- 
lector 14 non-invasively collect real-time technical data. 
Examples of non-invasively detectable data include av- 
erage current or power, vibration, noise, temperature, 
and external leakage flux. If desired, a customer could 
opt to alternatively use an invasive or built-in type of de- 
tector. 

[001 8] The data collector can be purchased by a cus- 
tomer or leased by a customer from a prime service pro- 
vider or a local service provider at little or no cost. The 
data collector can be designed to collect raw data, con- 
ditioned data, and/or pre-processed data. Raw data is 
the data actually measured. Conditioned data includes 
data that undergoes conventional signal conditioning 
such as filtering and antialiasing. Pre-processed data in- 
cludes data which has been processed to extract pre- 
determined features. 

[0019] Connection costs are minimized by processing 
the data in data collector/communicator 14 (which in this 
embodiment includes some or all of signature analysis 
tools 16) and transmitting predetermined features. Fea- 
tures are used by the diagnostic engine to determine the 
presence of incipient and actual faults in electric ma- 
chinery. Several examples of such faults for motors are 
cracked rotor bars (for induction motors), turn-to-turn 
faults in windings, or deterioration of bearings. Several 
examples of patents which describe determination of 
predetermined features include commonly assigned Ya- 
zici et al., US Patent No. 5,726,905, Yazici et al., US 
Patent No. 5,742,522, Kliman et al.. US Patent No. 
5,345,158, and Premeriani et al., US Patent No. 
5,786.708, for example. The diagnostic engine uses ar- 
tificial intelligence tools such as neural networks, expert 
systems, fuzzy logic and/or Bayesian belief networks, 
for example, to process and interpret the previously ex- 
tracted features in conjunction with the databases to 
perform the diagnoses. 

[0020] Some technical data can best be detected by 
disconnecting the electric equipment from a power 
source 15. In one embodiment, the data collector in- 
cludes communication capabilities and provides off-line 
stimulus (via an off-line tester 18 which may be integrat- 
ed in or separate from the data collector) of the electric 
equipment while obtaining response measurements. 
For some measurements, a customer can be directed 
to assist the measurement process. For example, a cus- 
tomer can be directed to slowly turn a rotor 13 of the 
electric equipment or to turn a switch associated with 
equipment 10 on or off conditions. 
[0021] In one embodiment, the technical information 
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is provided to an authorized local service provider 38 
and includes instructions for the authorized local service 
provider to use to improve (that is, repair and/or up- 
grade) the electric equipment. Depending on the level 
of authorization of the local service provider, the local 
service provider can be provided with access to an elec- 
tric equipment design tool 34, design database 36, and/ 
or a motor consultant 32. Motor consultant 32 may com- 
prise a human expert or diagnostic engine similar to di- 
agnostic engine 20. In this embodiment, payment can 
either be received from the customer or the local service 
provider. 

[0022] FIG. 3 is a block diagram of an electric equip- 
ment servicing system according to another embodi- 
ment of the present invention. Briefly, in the embodiment 
of FIG. 3, a system for selling technical equipment and 
service agreements over a network includes at least one 
screen 44 (FIG. 2) accessible at remote interfaces 42 
(FIG. 2) and including inquiry, order, and service agree- 
ment options 50, 52, and 54. This system can either be 
used in combination with or separately from the embod- 
iment of FIG. 1. 

[0023] FIG. 3 further illustrates inquiry, order, and 
service agreement requests in response to the inquiry, 
order and service agreement options being received 
and processed using an integrated digital engineering 
system 48. 

[0024] Processing of the inquiry requests may include 
transmitting further options and associated cost esti- 
mates and providing technical and payment data que- 
ries 46 on the at least one screen 44 of FIG. 2. 
[0025] Processing of the order or service agreement 
requests may include transmitting further options and 
associated cost estimates and providing technical and 
payment data queries on the at least one screen. The 
customer will have a number of options to select from 
with respect to payment data such as credit card or bank 
account information via Internet or phone line and pay- 
ment timing such as one payment or multiple payments, 
for example. Further options may include options spe- 
cific to ordering and/or service agreements. After receiv- 
ing the technical and payment data, the order request 
is authorized (typically with regard to the payment data), 
and technical data is evaluated. Digital information 
about the technical data is transmitted to the remote in- 
terface. 

[0026] Processing of the service agreement requests 
may further include additional options. For example, a 
customer can choose between a "click 1 ' type agreement 
or a more conventional hard copy signature type agree- 
ment. Different lengths and levels of service can also be 
selected. 

[0027] In one embodiment, integrated digital engi- 
neering system 48 comprises integrated equipment de- 
sign tools, quality tools, and diagnostic tools. The design 
tools may comprise multi-disciplinary engineering tools. 
The quality tools may comprise six sigma tools such as 
MAIC (measure, analyze, improve, control), IDOV 



(identify, design, optimize, validate), DFSS (design for 
six sigma), DOE (design of experiment), and optimiza- 
tion tools, for example. These quality tools can be de- 
signed, for example, to use dimensional tolerances and 

5 material property variations for modeling to define per- 
formance characteristics and associated mean values 
and standard deviations. In this embodiment, the inte- 
grated engineering system may include the diagnostic 
engine with diagnostic engine tools such as feature ex- 

10 traction and diagnostic tools, apparatus selection tools, 
design tools, and ordering tools, for example. Diagnostic 
tools include tools such as cracked/broken rotor bar de- 
tectors, turn fault detectors, eccentricity detectors, faulty 
bearing detectors, vibration analyzers, and temperature 

15 trenders, for example, that have been developed to di- 
agnose or monitor certain electrical equipment condi- 
tions. Integrated digital engineering system 48 may fur- 
ther include databases including historical data, industry 
standards, motor designs, and torque designs, for ex- 

20 ample. If tools or databases are not pre-compatible, in- 
tegrating software can be used to provide compatibility. 
[0028] In one embodiment, when a customer makes 
an inquiry, order, or a service request, the technical data 
transmitted by the customer includes sufficient informa- 

25 tion to create at least a partial blueprint for the electric 
equipment such that the integrated digital engineering 
system has a base line expectation of how the electric 
equipment works under normal operating conditions. 
Thus, the expected behavior and/or signature of electric 

30 equipment can be defined under normal and abnormal 
operating conditions for recognition purposes. Using the 
blueprint in combination with equipment design tools, 
quality tools, diagnostic tools, industry standards, and 
historical data, for example, enables the integrated dig- 

35 ital engineering system to efficiently narrow down the 
potential causes of electric equipment malfunctions and 
to create a list of corresponding remedial actions to pre- 
vent further deterioration. As an alternative to having the 
customer input technical data to provide the blueprint, 

40 the electric equipment can be run with appropriate sen- 
sors in place such that the integrated digital engineering 
tool creates the blueprint. 

[0029] The amount of data to be stored will depend 
on size, expense, and importance of the electric equip- 
ts. ment. For example, small motors may be diagnosed us- 
ing acquired and stored data applicable to an entire 
class of motors whereas a large power plant generator 
may be evaluated using measured data as well as de- 
sign and diagnostic tools and historical data. Data gath- 
50 ering equipment may be integrated with or temporarily 
attached to the electric equipment and data monitoring 
may be continuous, periodic, random, or on an as need- 
ed basis. 

[0030] Real time authorized access to critical design 
55 and performance information is important to technical 
and marketing personnel in development of new prod- 
ucts and in development of service opportunities for ex- 
isting products. For example, if a potential customer has 
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a desired specification for a new electrical machine, it 
would be very convenient to go to a web page for infor- 
mation regarding whether the specification can be met 
and at what approximate cost. If a customer enters a 
relationship with a product or prime service provider on 
this basis, the relationship will likely continue due to the 
value of the database and tools in the integrated digital 
engineering system. 

[0031] FIG. 4 is a flowchart of a customer-based 
equipment servicing method according to one embodi- 
ment of the present invention, FIG. 5 is a flowchart of 
data request methods for use in the embodiment of FIG. 
4, and FIG. 6 is a flowchart of a local service provider- 
based equipment servicing method according to anoth- 
er embodiment of the present invention. 
[0032] By using the I nternet or similar later-developed 
technologies, a wide variety of services can be tailored 
to the size, budget, and needs of large and small oper- 
ations including electric equipment. As discussed 
above, larger operations typically contract for Long Term 
Service Agreements (LTSAs). Customers with smaller 
operations typically do not have in-house electric equip- 
ment experts and may not have LTSAs. For these cus- 
tomers, a product or service supplier can become ac- 
cessible to the customer or to the customer's local serv- 
ice provider via a "service on demand" arrangement with 
payments made for each service. An arrangement in be- 
tween the comprehensive and long term LTSA and a 
"service on demand" option can additionally be de- 
signed based on specific customer requirements. For 
example a shorter or less comprehensive service ar- 
rangement can be used via the Internet. 
[0033] In the embodiment of FIG. 4, a customer initi- 
ates a service transaction at step 56, and a prime serv- 
ice provider is contacted at step 58. After the transaction 
is documented at step 60, a diagnostic inquiry is made 
at step 66. The steps in FIG. 4 are shown for purposes 
of example. In many applications, several steps can oc- 
cur as a single step. For example, the customer can in- 
itiate service and provide diagnostic inquiry information 
in a single step. 

[0034] If the customer is a new user, documentation 
step 60 includes a registration or "sign up" which is ac- 
companied by database initialization at step 62 for the 
customer's electrical equipment and a payment trans- 
action at step 64. Typically the initial information that the 
customer will provide can be used to inventory and label 
each unit of the customer's electrical equipment. Addi- 
tionally, the customer can provide information from per- 
sonal observations or measurements such as average 
operating current, average operating power, vibration 
levels, noise, or temperature via data request step 67. 
[0035] At step 68 of FIG. 4, data processing system 
1 1 (shown in FIG. 1 ) performs analysis of the inquiry and 
generates a digital or hard copy report at step 70 which 
is accompanied by a payment transaction at step 72 and 
a delivery to the customer at step 74. The report can 
include information about the probable condition of the 



electric equipment and/or recommended actions which 
may include, for example, any of generating more de- 
tailed data, continued monitoring, calling a local service 
provider, and sending the electrical equipment to a re- 

5 pair facility. 

[0036] At step 76, a request for additional data is ini- 
tiated if appropriate. The initiation can arise from either 
the data processing system (depending on the analysis) 
or the customer. For example, in some circumstances a 

10 customer may chose to go directly to step 76 and bypass 
the inquiry steps 66, 68, 70, and 72. 
[0037] Each diagnostic inquiry (FIG. 5) 66 or 76 re- 
sults in a data request 67. Each data request 67 gathers 
data in some manner; either by an operator's (shown as 

15 operator 17 in FIG. 1) observation 79 which provides a 
written data record, off-line tests 82 which can provide 
written and/or automated data records, or some on-line 
data acqusition 80 which can provide written and/or au- 
tomated data records. On-line data acqusition 80 data 

20 can come from instruments or sensors permanently at- 
tached to the equipment 10; such as a protective motor 
relay, or temporarily attached instruments or sensors; 
such as clip-on CTs, or magnetic mount accelerome- 
ters, for example. Any or ail of observation step 79, data 

25 acquisition step 80, or off-line test step 82 are then per- 
formed with resulting technical data aggregated and 
packaged for submission at step 84 and analyzed at 
steps 68 or 86. 

[0038] A digital or hard copy report is generated at 

30 step 88 and accompanied by a payment transaction at 
step 90 and a delivery to the customer at step 92. 
[0039] The embodiment of FIG. 6 illustrates a servic- 
ing method from the perspective of an authorized local 
service provider. To support service, particularly to cus- 

35 tomers with smaller operations, a prime service provider 
can establish, franchise, or contract with local service 
providers. Authorized local service providers can be giv- 
en access to condition based maintenance data via the 
Internet. Further assistance from the prime service pro- 

40 vider can include design assistance in machine repair 
(such as rewinding or bearing replacement, for exam- 
ple) and in accommodating modifications with access to 
design tools by local service providers on a demand/ 
payment basis. 

45 [0040] Steps 94 through 108 of FIG. 6 relate to the 
process for obtaining authorization as a local service 
provider. At steps 94 and 96, the local service provider 
initiates contact with the prime service provider. The lo- 
cal service provider documents its capabilities and reg- 

50 jsters at step 98, and the prime service provider enters 
the local service provider information in a database at 
step 100 and evaluates the step 102 submission at eval- 
uation step 104. A payment transaction for the initializa- 
tion and evaluation (optional) can occur at step 106 with 

55 authorization occurring at step 108. 

[0041] When the local service provider is contacted 
by a customer, the local service provider can determine 
whether to initiate a database inquiry at step 110 and/or 
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a design inquiry at step 112. Once the inquiry or inquiries 
are submitted at step 114, analysis can be performed at 
step 116 followed by a report at step 118, a payment 
transaction at step 120, and associated local service 
provider activities and repairs at steps 122 and 124. In- 
formation generated in the report may include informa- 
tion such as rewinding instructions (that is, patterns, 
numbers of turns, wire sizes, and insulation), recom- 
mended bearings, or recommended upgrades to meet 
objectives such as increased torque, lower tempera- 
tures, or to bring the equipment to manufacture's spec- 
ification for example. 

[0042] An alternate or additional path is to provide di- 
rect access to the database or design tools as shown in 
dashed lines by "access granted" step 115 with payment 
transaction at step 121 and the local service provider 
performing analysis at step 117. Access to design tool 
would be particularly useful if the local service provider 
was to service a motor not manufactured or sold by the 
prime service provider. The local service provider would 
provide core dimensions and information from the elec- 
trical equipment nameplate to the design tool to obtain 
rewinding or upgrade information. 
[0043] FIG. 7 is a database chart illustrating different 
relationships that can be present within the embodi- 
ments of FIGs. 1-6. One customer 126 can have a con- 
tract 128 with a prime service provider. Under the con- 
tract, the customer initiates one or more transactions 
130. Each customer has one or more sites 132 and op- 
tionally have one or more authorized local service pro- 
viders 134 being associated at each site 132. Each local 
service provider 134 can be affiliated with the prime 
service provider 136 or be a separate entity 138 and can 
serve one or more customers or sites. 
[0044] Each site includes one or more locations 140 
(such as buildings, for example) with each location in- 
cluding electrical equipment. Each unit of electrical 
equipment 142 has a model associated with it and one 
or more detectors 144 (temporary or integrated). Each 
detector 144 can sense parameters of one or more units 
of electrical equipment An electrical design 148 can be 
used in one or more of the models 146. 
[0045] One or more events 1 50 can occur in each unit 
of electrical equipment. Each event has one or more as- 
sociated symptoms 152 and one or more associated 
signatures 154. 

[0046] By storing detailed data regarding each signa- 
ture and/or symptom as it is obtained as well as its as- 
sociated event, equipment, model, design, detectors, 
building/location, etc., a complete database can be de- 
veloped and used to enhance the tools and/or provide 
more accurate digital information back to the customer 
or local 5 service provider. For example, when data is 
used for extracting characteristic features as by cluster- 
ing techniques as described in aforementioned Yazici et 
al., US Patent No. 5,742,522, each additional data point 
leads to a more robust database and data processing 
system. 



[0047] For completeness, various aspects of the in- 
vention are set out in the following numbered clauses:- 

I. An electric equipment (10) servicing method for 
5 providing information through a remote interface 

(42) comprising: 

automatically receiving digital technical and 
payment data from the remote interface; 
10 automatically transferring the technical and 

payment data from the remote interface to a da- 
ta processing system (11 ) including at least one 
database (22 or 24) for storage of the technical 
data; automatically evaluating the data; 
is transmitting digital information regarding the 

technical data to the remote interface; and 
using the payment data to obtain payment for 
the transmitted digital information. 

20 2. The method of clause 1 further including, prior to 
receiving the technical and payment data, providing 
at least one screen (44) accessible at the remote 
interface, the at least one screen including inquiry, 
order, and service agreement options (50, 52, and 
25 54). 

3. The method of clause 2 further including receiv- 
ing a request in response to the inquiry, order and 
service options and processing the request using 

30 an integrated digital engineering system (48). 

4. The method of clause 3 further including, in re- 
sponse to the request, transmitting further options 
and associated cost estimates. 

35 

5. The method of clause 1 wherein the remote in- 
terface is a remote interface of a customer or a re- 
mote interface of an authorized local service provid- 
er. 

40 

6. The method of clause 1 wherein the electric 
equipment is an electric machine or a drive system. 

7. The method of clause 1 wherein the information 
45 includes a status of the electric equipment. 

8. The method of clause 7 wherein the information 
includes at least one recommendation. 

so 9. The method of clause 1 further including manu- 
ally entering at least some of the technical data. 

10. The method of clause 9 wherein the at least 
some of the technical data includes symptoms 
55 (152) and the data processing system includes 
symptom analysis tools (12). 

II. The method of clause 1 wherein evaluating the 
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data includes processing the technical data in a di- 
agnostic engine (20) while providing the technical 
data to and receiving diagnostic data from at least 
one database. 

5 

12. The method of clause 11 wherein the at least 
one database includes a customer database (22) 
and a global database (24). 

13. The method of clause 12 wherein the at least 10 
one database includes technical data from each of 

a plurality of customers. 

14. The method of clause 13 wherein the technical 
data includes event data, model data, and electrical *5 
design data. 

15. The method of clause 1 further including, prior 
to transmitting the digital information, performing a 
supervisory review of the digital information. 20 

16. The method of clause 1 further including detec- 
tors (144) for obtaining at least some of the techni- 
cal data. 

25 

17. The method of clause 16 wherein the at least 
some of the data includes signatures (154) and 
wherein the data processing system includes sig- 
nature analysis tools (16). 

30 

18. The method of clause 16 further including using 
a data collector (14) including the detectors to non- 
invasively collect real-time technical data. 



viding the local service provider access to an elec- 
tric equipment design tool (34) or design database 
(36). 

24. The method of clause 23 further including pro- 
viding the local service provider access to a motor 
consultant (32). 

25. An electric equipment (10) servicing method for 
providing 25 information through a remote interface 
(42) comprising: 

automatically receiving digital technical and 
payment data from the remote interface by us- 
ing a data collector (14) to non-invasively col- 
lect real-time pre-processed data and to proc- 
ess the pre-processed data to provide at least 
some of the technical data; 
automatically transferring the technical and 
payment data from the remote interface to a da- 
ta processing system (11) including at least one 
database (22 or 24) for storage of the technical 
data, the at least one database including a cus- 
tomer database and a global database; 
automatically evaluating the data by process- 
ing the technical data in a diagnostic engine 
(20) while providing the technical data to and 
receiving diagnostic data from at least one da- 
tabase; 

transmitting digital information regarding the 
technical data to the remote interface; and 
using the payment data to obtain payment for 
the transmitted digital information. 



19. The method of clause 1 further including using 35 
a data collector (14) to non-invasively collect real- 
time pre-processed data and to process the pre- 
processed data to provide at least some of the tech- 
nical data. 

40 

20. The method of clause 19 further including dis- 
connecting the electric equipment from a power 
source (15) and wherein the using the data collector 
occurs after the disconnecting the electric equip- 
ment and while providing an off-line stimulus to the 45 
electric equipment. 

21. The method of clause 20 further including turn- 
ing a rotor (1 3) of the electric equipment while using 

of the data collector. so 

22. The method of clause 1 wherein transmitting the 
information regarding the technical data includes 
transmitting instructions for an authorized local 
service provider (38) to use to improve the electric 55 
equipment. 

23. The method of clause 22 further including pro- 



26. The method of clause 25 wherein transmitting 
the information regarding the technical data in- 
cludes transmitting instructions for an authorized lo- 
cal service provider (38) to use to improve the elec- 
tric equipment. 

27. A method for selling technical equipment and 
service agreements over a network comprising: 

providing at least one screen (44) accessible at 
remote interfaces (42), 20 the at least one 
screen including inquiry, order, and service 
agreement options (50, 52, and 54); and 
receiving inquiry, order, and service agreement 
requests in response to the inquiry, order and 
service agreement options and processing the 
inquiry, order, and service agreement requests 
using an integrated digital engineering system 
(48) including equipment design tools, quality 
tools, and diagnostic tools. 

28. he method of clause 27 wherein the integrated 
digital engineering further includes at least one da- 
tabase. 
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29. he method of clause 27 further including, in re- 
sponse to the inquiry requests, transmitting further 
options and associated cost estimates and provid- 
ing technical and payment data queries on the at 
least one screen. 5 

30. he method of clause 29 wherein the further op- 
tions include service agreement options. 

31 . he method of clause 27 further including, in re- io 
sponse to the order or service agreement requests, 
transmitting further options and associated cost es- 
timates and providing technical and payment data 
queries on the at least one screen, receiving the 
technical and payment data, authorizing the order *5 
request, and evaluating the technical data, and 
transmitting digital information about the technical 
data to the remote interface. 

32. An electric equipment (10) servicing system 20 
comprising: 

a data processing system (11) for automatically 
receiving digital technical and payment data 
from a remote interface (42), the data process- 25 
ing system including at least one database (22 
or 24) for storage of the technical data, and 
a diagnostic engine (20) for automatically eval- 
uating the data, transmitting digital information 
regarding the technical data to the remote in- 30 
terface, and using the payment data to obtain 
payment for the transmitted digital information. 

33. The system of clause 32 further including at 
least one screen (44) accessible at the remote in- 35 
terface, the at least one screen including inquiry, or-, 
der, and service agreement options (50, 52, and 
54). 

34. The system of clause 32 wherein the remote in- 40 
terface is a remote interface of a customer or a re- 
mote interface of an authorized local service provid- 
er. 

35. The system of clause 32 wherein the electric 45 
equipment is an electric machine or a drive system. 

36. The system of clause 32 wherein the informa- 
tion includes a status of the electric equipment. 

50 

37. The system of clause 32 wherein the at least 
some of the technical data includes symptoms 
(152) and the data processing system includes 
symptom analysis tools (12). 

55 

38. The system of clause 32 wherein the at least 
one database includes a customer database (22) 
and a global database (24). 



39. The system of clause 32 wherein the technical 
data includes event data, model data, and electrical 
design data. 

40. The system of clause 32 further including de- 
tectors (144) for obtaining at least some of the tech- 
nical data. 

41. The system of clause 32 wherein the at least 
some of the data includes signatures (154) and 
wherein the data processing system includes sig- 
nature analysis tools (16). 

42. The system of clause 32 further including a data 
collector (14) adapted to non-invasively collect real- 
time technical data. 

43. The system of clause 32 further including a data 
collector (14) adapted to non-invasively collect real- 
time pre-processed data and to process the pre- 
processed data to provide at least some of the tech- 
nical data. 

44. An electric equipment (10) servicing system 
comprising: 

a data processing system (11) for automatically 
receiving digital technical and payment data 
from a remote interface (42) of an authorized 
local service provider, the data processing sys- 
tem including at least one database (22 or 24) 
for storage of the technical data, and 
a diagnostic engine (20) for automatically eval- 
uating the data, transmitting digital information 
regarding the technical data to the remote in- 
terface including instructions for an authorized 
local service provider (38) to use to improve the 
electric equipment, and using the payment data 
to obtain payment for the transmitted digital in- 
formation. 

45. A system for selling technical equipment and 
service agreements over a network comprising: 

at least one screen (44) accessible at remote 
interfaces (42) and including inquiry, order, and 
service agreement options (50, 52, and 54); 
and 

an integrated digital engineering system (48) 
including equipment design tools, quality tools, 
and diagnostic tools for receiving inquiry, order, 
and service agreement requests in response to 
the inquiry, order and service agreement op- 
tions and for processing the inquiry, order, and 
service agreement requests. 

46. The system of clause 45 wherein the integrated 
digital engineering system further includes at least 
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one database. 



Claims 

5 

1 . An electric equipment ( 1 0) servicing method for pro- 
viding information through a remote interface (42) 
comprising: 

automatically receiving digital technical and 10 
payment data from the remote interface; 
automatically transferring the technical and 
payment data from the remote interface to a da- 
ta processing system (11) including at least one 
database (22 or 24) for storage of the technical 1 5 
data; automatically evaluating the data; 
transmitting digital information regarding the 
technical data to the remote interface; and 
using the payment data to obtain payment for 
the transmitted digital information. 20 

2. The method of claim 1 further including, prior to re- 
ceiving the technical and payment data, providing 
at least one screen (44) accessible at the remote 
interface, the at least one screen including inquiry, 25 
order, and service agreement options (50, 52, and 
54). 

3. The method of claim 1 wherein evaluating the data 
includes processing the technical data in a diagnos- 30 
tic engine (20) while providing the technical data to 
and receiving diagnostic data from at least one da- 
tabase. 

4. The method of claim 1 further including, prior to 35 
transmitting the digital information, performing a su- 
pervisory review of the digital information. 

5. The method of claim 1 further including using a data 
collector ( 1 4) to non-invasively collect real-time pre- *o 
processed data and to process the pre-processed 
data to provide at least some of the technical data. 



tomer database and a global database; 
automatically evaluating the data by process- 
ing the technical data in a diagnostic engine 
(20) while providing the technical data to and 
receiving diagnostic data from at least one da- 
tabase; 

transmitting digital information regarding the 
technical data to the remote interface; and 
using the payment data to obtain payment for 
the transmitted digital information. 

7. A method for selling technical equipment and serv- 
ice agreements over a network comprising: 

providing at least one screen (44) accessible at 
remote interfaces (42), 20 the at least one 
screen including inquiry, order, and service 
agreement options (50, 52, and 54); and 
receiving inquiry, order, and service agreement 
requests in response to the inquiry, order and 
service agreement options and processing the 
inquiry, order, and service agreement requests 
using an integrated digital engineering system 
(48) including equipment design tools, quality 
tools, and diagnostic tools. 

8. An electric equipment (10) servicing system com- 
prising: 

a data processing system (11) for automatically 
receiving digital technical and payment data 
from a remote interface (42), the data process- 
ing system including at least one database (22 
or 24) for storage of the technical data, and 
a diagnostic engine (20) for automatically eval- 
uating the data, transmitting digital information 
regarding the technical data to the remote in- 
terface, and using the payment data to obtain 
payment for the transmitted digital information. 

9. An electric equipment (10) servicing system com- 
prising: 



6. An electric equipment ( 1 0) servicing method for pro- 
viding 25 information through a remote interface 
(42) comprising: 

automatically receiving digital technical and 
payment data from the remote interface by us- 
ing a data collector (14) to non-invasively col- so 
lect real-time pre-processed data and to proc- 
ess the pre-processed data to provide at least 
some of the technical data; 
automatically transferring the technical and 
payment data from the remote interface to a da- 55 
ta processing system (11) including at least one 
database (22 or 24) for storage of the technical 
data, the at least one database including a cus- 



a data processing system (11) for automatically 
receiving digital technical and payment data 
from a remote interface (42) of an authorized 
local service provider, the data processing sys- 
tem including at least one database (22 or 24) 
for storage of the technical data, and 
a diagnostic engine (20) for automatically eval- 
uating the data, transmitting digital information 
regarding the technical data to the remote in- 
terface including instructions for an authorized 
local service provider (38) to use to improve the 
electric equipment, and using the payment data 
to obtain payment for the transmitted digital in- 
formation. 
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10. A system for selling technical equipment and serv- 
ice agreements over a network comprising: 

at least one screen (44) accessible at remote 
interfaces (42) and including inquiry, order, and 5 
service agreement options (50, 52, and 54); 
and 

an integrated digital engineering system (48) 
including equipment design tools, quality tools, 
and diagnostic tools for receiving inquiry, order, 10 
and service agreement requests in response to 
the inquiry, order and service agreement op- 
tions and for processing the inquiry, order, and 
service agreement requests. 
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